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feedforward \ filter, 



feedforward 



filter 



taps, including a 



A 

.sing : 

a plurality of feedfc^ward 
feedforward filter reference tfcp; 

a coefficient for each feedforward filter tap; and 
wherein the reference tap \s located proximate a center 
position of the feedforward filtej 
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2. The feedforward filter as 
the reference tap is located at 
feedforward filter . 



Recited in claim 1, wherein 
center position of the 



3. The feedforward filter as recj 
a value of the coefficient of the refe 
a value of each of the coefficients 
feedforward filter taps. 



in claim 1, wherein 
is greater than 
ich of the other 



X. A receiver comprising: 

a feedforward filter coupled to process signals received by 
the receiver, the feedforward filter having a plurality of 
feedforward filter taps, including a feedforward fi\ter reference 
tap; 

a feedback filter coupled to receive signals representative 
of an output of the feedforward filter, the feedback filter 
having a plurality of feedback filter taps; and 

wherein the feedforward filter reference tap i\ located 
proximate a center position of the feedforward filter, ^ 0 as to 
enhance noise cancellation. 



35 



5. The receiver as recited in claim 4, wherei^i the 
feedforward filter reference tap is located at a center position 
of the feedforward filter. 
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6. The receiver as r\cited in claim 4, wherein each of the 
feedforward filter taps ha^a Coefficient and a value of the 
coefficient of the f eedf oifrr\r\L^ii±er reference tap is greater 
than a value of each of the Vtef fi/cients of each of the other 
feedforward filter taps, 

7. The receiver as rAeited in claim 4, wherein each of the 
feedback filter taps has a \oefficient and a value of at least 
one of the coefficients of t\e feedback filter taps is clamped 
so as to mitigate error propacjbtion . 




8. The receiver as recite^ in claim 4, wherein each of the 
feedback filter taps has a coefficient and a value of each of the 
coefficients of the feedback filler taps is clamped so as to 
mitigate error propagation. 

9. The receiver as recited\ in claim 4, wherein the 
feedforward filter and the feedback filter cooperate to at least 
partially define a decision feedback equalizer. 



10. The receiver as recited in\ claim 4, wherein the 
feedforward filter and the feedback fil\er cooperate to define 
a portion of a DSL receiver. 

A transceiver comprising: 
a transmitter; 

a receiver, the receiver comprising: 

a feedforward filter coupled tb process signals 
received by the receiver, the feedforward! filter having a 
plurality of feedforward filter taps, including a feedforward 
filter reference tap; 



-39- 




10 



15 



20 



37384/LTR/B600 \ 

a feedback filter coupled to receive signals 
representative of an output of t^he feedforward filter, the 
feedback filter having a plurality oY feedback filter taps; and 

wherein the feedforward filter: reference tap is located 
proximate a center position of the feedforward filter, so as to 
enhance noise cancellation. \ 

12. The transceiver as recited in cl\im 11, wherein the 
feedforward filter reference tap is located a\ a center position 
of the feedforward filter. \ 



13. The transceiver as reci 
of the feedforward filter taps has 
the coefficient of the feedforw 
greater than a value of each of the 
other feedforward filter taps. 




in claim 11, wherein each 
efficient and a value of 
er reference tap is 
cients of each of the 



14. The transceiver a\ recited in claim 11, wherein each 
of the feedback filter taps fl&s a coefficient and a value of at 
least one of the coefficient\ of the feedback filter taps is 
clamped so as to mitigate erroA propagation . 



25 15. The transceiver as rec\ted in claim 11, wherein each 

of the feedback filter taps has a coefficient and a value of each 
of the coefficients of the f eedback\f ilter taps is clamped so as 
to mitigate error propagation. 

30 16. The transceiver as recited \n claim 11, wherein the 

feedforward filter and the feedback fil\er cooperate to at least 
partially define a decision feedback equalizer. 



35 
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17. The transceiver as\ recited in claim 11, wherein the 
feedforward filter and the feedback filter cooperate to define 
a portion of a DSL transceivej 

J/ff-. A communication systefrrt comprising: 

a plurality of transceivers, at least two of which are 

configured to communication with\ one another and comprising: 

10 a transmitter; 

a receiver, the receiver comprising: 

a feedforward filter \coupled to process signals 
« \ 

received by the receiver, the seedforward filter having a 
plurality of feedforward filter taps, including a feedforward 
15 filter reference tap; 

a feedback filter couAled to receive signals 
representative of an output of tha feedforward filter, the 
feedback filter having a plurality ofVfeedback filter taps; and 
wherein the feedforward filter reference tap is located 
20 proximate a center position of the feedforward filter, so as to 
enhance noise cancellation. 



25 



19. The communication system as Vrecited in claim 18, 
wherein the feedforward filter reference* tap is located at a 
center position of the feedforward filter, 



30 



20. The communication system as rejtj-fc^d in claim 18, 
wherein each of the feedforward filter tapjfYms 1 coefficient and 
a value of the coefficient of the f eedfi6rv^sdf filter reference 
tap is greater than a value of each of the pqef figments of each 
of the other feedforward filter taps. 
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21. The communication system as recited in claim 18, 
wherein each of the feedback filter taps has a coefficient and 
a value of at least one on the coefficients of the feedback 
filter taps is clamped so aslto mitigate error propagation. 



15 



22. The communication System as recited in claim 18, 
wherein each of the feedback Silter taps has a coefficient and 
a value of each of the coefficients of the feedback filter taps 
is clamped so as to mitigate ei\:,or propagation. 

23. The communication system as recited in claim 18, 
wherein the feedforward filter anV the feedback filter cooperate 
to at least partially define a decision feedback egualizer. 



20 



25 



30 



24. The communication system as recited in claim 18, 
wherein the feedforward filter and the feedback filter cooperate 
to define a portion of a DSL transceiver. 

2$. A method for mitigating \ noise in a communication 
device, the method comprising: 

filtering a received signal wittf^ a feedforward filter, the 
feedforward filter comprising: 

a plurality of feedforward \filter taps, including a 
feedforward filter reference tap; 

a coefficient for each feedforward filter tap; and 
wherein the reference tap is located proximate a center 
position of the feedforward filter. 

26. The method as recited in claim 25, wherein the 
reference tap is located at a center position of the feedforward 
filter. 



35 



-42- 



37384/LTR/B600 



27. The method as res 
the coefficient of the rej 
each of the coefficients of 
taps . 



in claim 25, wherein a value of 
;e Tfcap is greater than a value of 
ia\h jsi the other feedforward filter 



28. The method as recited i\ claim 25, further comprising: 
filtering the received signa\ with a feedback filter, the 
10 feedback filter having a pluralityVf feedback filter taps; and 
wherein each of the feedback filter taps has a coefficient 
and a value of at least one of the coefficients of the feedback 
filter taps is clamped so as to mitigate' error propagation. 
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29. The method as recited in claiife 25, further comprising: 
filtering the received signal withVa feedback filter, the 

feedback filter having a plurality of feedback filter taps; and 
wherein each of the feedback filter \aps has a coefficient 
and a value of each of the coefficients o\ the feedback filter 
taps is clamped so as to mitigate error propagation. 

30. A ramping circuit assembly comprising: 

an input port configured to receive at least one decision 
feedback filter tap coefficient from a decision feedback filter; 

a coefficient ramping circuit configured to provide a ramped 
output for at least one/af ) the decision feedback filter tap 
coefficients, the rampera gutput being varied over time from a 
first value to a second vai&fue, thgr second value being dependent 
upon a decision feedback filter tap coefficient; and 

an output port configured to communicate information 
representative of the ramped output (s) to a precoder. 



35 
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31. The ramping circuit assembly as recited in claim 30, 
wherein the ramped output is ramped from a value of approximately 

5 zero to a value approximately /equal to a value of a feedback 
filter tap coefficient. 

32. The ramping circuit Assembly as recited in claim 30, 
wherein the information representative of the ramped values 

10 comprises a difference between a present value of a tap 
coefficient of the precoder | and a new value of the tap 
coefficient of the precoder. 
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33. The ramping circuit /assembly as recited in claim 30, 
15 wherein the ramped output is damped generally linearly. 

34. The ramping circuit/ assembly as recited in claim 30, 
wherein the ramped output/ is /ramped non-linearly . 

20 35. The ramping ctrpd^l assembly as recited in claim 30, 

wherein the ramped output is/ ramped generally exponentially. 

36. The ramping circuit assembly as recited in claim 30, 
wherein the coefficient ramping circuit is configured to define 
25 a portion of a receiver. 



30 



35 



37. The ramping cirduit assembly as recited in claim 30, 
wherein the coefficient romping circuit is configured to define 
a portion of a transmittej 



38, 



The ramping circuit assembly as recited in claim 30, 



wherein the coefficient 
a portion of a DSL recei^ 



amping circuit is configured to define 
rer . 
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39. The ramping circuit assembly as recited in claim 30, 
wherein the coefficient ramping circuit is configured to define 

5 a portion of a DSL transmitter 

40. A receiver comprising: 
a decision feedback filter; 

a ramping circuit assembly, the ramping circuit assembly 
10 comprising : 

an input port conf: 
decision feedback filter tap 
feedback filter; 

a coefficient ramping circuit configured to provide a 
15 ramped output for at least one] of the decision feedback filter 
31 tan nopf f i c i pnt.s . the* ramned ^litibut being varied over time from 

id value being dependent 
£ tap coefficient; and 
.guredyco communicate information 
20 representative of the ramped ciirrput(s) to a precoder. 



ramped output for at least one 
tap coefficients, the ramped 
a first value to a second v 
upon a decision feedback 
an output port 
representative of the ramped 



_ue 



rilt( 



! coi 



gured to receive at least one 
coefficient from the decision 



Ui 



25 



41. The receiver as reci/ted in claim 40, wherein the ramped 
output is ramped from a value of approximately zero to a value 
approximately equal to a /value of a feedback filter tap 
coefficient . 



30 



42. The receiver as / recited in claim 40, wherein the 
information representative/ of the ramped values comprises a 
difference between a presemt value of a tap coefficient of the 
precoder and a new value ofl the tap coefficient of the precoder. 



43. The receiver as recited in claim 40, wherein the ramped 
output is ramped generally linearly. 
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44. The receiver as rec 
output is ramped non-linearl^ 



ted in claim 40, wherein the ramped 



45. The receiver as recited in claim 40, wherein the ramped 
output is ramped generally exponentially. 

46. The receiver as lecited in claim 40, wherein the 
10 coefficient ramping circuit is configured to define a portion of 

a receiver. 



47. The receiver as 
coefficient ramping circuit i 
a transmitter. 



jfecited in claim 40, wherein the 
Us configured to define a portion of 



48. The receiver as 
coefficient ramping circu: 
a DSL receiver. 



ecjjted in claim 40, wherein the 
i|s Configured to define a portion of 



49. The receiver Jre£>t&eK in claim 40, wherein the 

coefficient ramping circuit j.s configured to define a portion of 
a DSL transmitter. 



25 



30 



50. A transmitter comprising: 
a precoder; 

a ramping circuit assembly, the ramping circuit assembly 
comprising : 

an input port Configured to receive at least one 
decision feedback filter tafp coefficient from a decision feedback 
filter; 

a coefficient rimping circuit configured to provide a 
ramped output for at least one of the decision feedback filter 
tap coefficients, the varied output being ramped over time from 
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a first value to a second value, the second value being dependent 
upon a decision feedback filter Jtap coefficient; and 

an output port configured to communicate information 
representative of the ramped output (s) to the precoder. 



10 



51. The transmitter as recited in claim 50, wherein the 
ramped output is ramped from a lvalue of approximately zero to a 
value approximately .equal to a| value of a feedback filter tap 
coefficient . 



On 



15 



52. The transmitter as ijecited in claim 50, wherein the 
information representative off the ramped values comprises a 
difference between a present value of a tap coefficient of the 
precoder and a new value of thi^T>ap coefficient of the precoder. 
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53. The transmitter /as /recited in claim 50, wherein the 
ramped output is ramped generally linearly. 



54. The transmitter as/ recited in claim 50, wherein the 
ramped output is ramped non-fl_inearly . 

55. The transmitter afs recited in claim 50, wherein the 
ramped output is ramped generally exponentially. 



30 



56. The transmitter /as recited in claim 50, wherein the 
coefficient ramping circui/t is configured to define a portion of 
a receiver. 

57. The transmitter as recited in claim 50, wherein the 
coefficient ramping cirqfuit is, configured to define a portion of 
a transmitter. 
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The transmitter as recited in claim 50, wherein the 



coefficient ramping circuit is /configured to define a portion of 
a DSL receiver. 



59. The transmitter as 
coefficient ramping circuit is 
a DSL transmitter. 



15 comprising 



an 



decision feedback filter tap, 
feedback filter; 

a coefficient rajtfpiqh 
ramped output for at lea 
tap coefficients, the ra 
a first value to a second valu 



ft oi 



npe^ 



recited in claim 50, wherein the 
configured to define a portion" of 



60. A transceiver comprising; 
a decision feedback filtqr; 
a precoder; 

a ramping circuit assembly, the ramping circuit assembly 



input port configured' to receive at least one 



efficient from the decision 

circuit\ configured to provide, a 
of the/decision feedback filter 
>eing varied over time from 
the second value being dependent 
upon a decision feedback filtfer tap coefficient; and 

an output port con/figured to communicate information 
representative of the rampjbd output (s) to a precoder of a 
complimentary transceiver . 



30 



61. The transceiver ^s recited in claim 60, wherein the 
ramped output is. ramped fx dm a value of approximately zero to a 
value approximately equal /to a -value of a feedback filter tap 
coefficient . 



35 



62. The transceiver/ as recited in claim 60, wherein the 
information representative of the ramped values comprises a 
difference between a present value of a tap coefficient of the 
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precoder of the complimentary transceiver and a new value of the 
tap coefficient of the precodeq of the complimentary transceiver. 

63. The transceiver as recited in claim 60, wherein the 
ramped output is ramped generally linearly, 

64. The transceiver as fcecited in claim 60, wherein the 
ramped output is ramped non-lijnearly . 

65. The transceiver as iecited in claim 60, wherein the 
ramped output is ramped generally exponentially. 

66. The transceiver as recited in claim 60, wherein the 
coefficient ramping circuit is j^6n|figured to define a portion of 
a DSL receiver. 



67. The transceiver 
coefficient ramping circuit 
a DSL transmitter. 



>cited i/rf claim 60, wherein the 
'is /configured to define a portion of 



68. A transceiver comprising: 
a decision feedback filter; 
a precoder; 

a ramping circuit asserrjbly, the ramping circuit assembly 
comprising : 

an input port co/ifigured to receive at least one 
decision feedback filter tap /coefficient from a decision feedback 
filter of a complimentary transceiver; 

a coefficient rarrrping circuit configured to provide a 
ramped output for at least/ one of the tap coefficients of the 
complimentary decision fe^lback filter, the ramped output being 
varied over time from a first value to a second value, the second 
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value being dependent upon 
complimentary decision feedbac 

an output port 
representative of .the ramped 



the tap coefficient of the 
k filter; and 

to communicate information 
dutput(s) to the precoder. 



conf Lgured 



69. The transceiver as 
ramped output is ramped from a 
value approximately equal to 
coefficient . 



70. The transceiver as 
information representative of 



15 difference between a present value of a tap coefficient of the 



recited in claim 68, wherein the 
value of approximately zero to a 
value of a feedback filter tap 



recited in claim 68, wherein the 
the ramped values comprises a 



precoder and a new value of 



71. The transceiver 
ramped output is ramped 



as 



ttop coefficient of the precoder, 



ited in claim 68, wherein the 
fener^flly linearly. 



72. The transceiver as /recited in claim 68, wherein the 
ramped output is ramped non-ltnearly . 

73. The transceiver as/ recited in claim 68, wherein the 
25 ramped output is ramped generally exponentially. 

74. The transceiver as recited in claim 68, wherein the 
coefficient ramping circuit |.s configured to define a portion of 
a receiver. 



75. The transceiver as recited in claim 68, wherein the 
coefficient ramping circuit/ is configured to define a portion of 
a transmitter. 
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76. The transceiver as Recited in claim 68, wherein the 
coefficient ramping circuit is |conf igured to define a portion of 
a DSL receiver. 



10 



15 
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'77. The transceiver as decited in claim 68, wherein the 
coefficient ramping circuit is ponfigured to define a portion of 
a DSL transmitter. 



78. A communication systej 
at least two transceivers, 
a decision feedback f 
a precoder; 
a ramping circuit 
assembly comprising: 

an input port/coi 
decision feedback filter tap 
feedback filter; 

a coefficie: 
provide a ramped output for at L 
filter tap coefficients, the ram] 
from a first value to a secom 
dependent upon a decision feedb< 

an output por| 
information representative of t 
of a complimentary transceiver 



comprising : 
each transceiver comprising: 
Iter; 

^ssembly, the ramping circuit 

[gured to receive at least one 
)efficien/t from the decision 

iampTiT^ circuit configured to 
ast one of the decision feedback 
ed output being varied over time 
value, the second value being 
ck filter tap coefficient; and 

configured to communicate 
e ramped output (s) to a precoder 



79. The communication system as recited in claim 78, 
30 wherein the ramped output is ramped from a value of approximately 
zero to a value approximately Jequal to a value of a filter tap 
coefficient . 
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80. The communication system as recited in claim 78, 
wherein the information representative of the ramped values 
comprises a difference between a present value of a tap 
coefficient of the precoder of tie complimentary transceiver and 
a new value of the tap coefficient of the precoder of the 
complimentary transceiver . 

81. The communication system as recited in claim 78, 
wherein the ramped output is ramped generally linearly. 

82. The communication svstem as recited in claim 78, 
wherein the ramped output is rimped non-linearly . 

83. The communication system as recited in claim 78, 
wherein the ramped output is Jumped generally exponentially. 



84. The communicati 
wherein the coefficient r 
a portion of a DSL receiv 



stem as ^ recited in claim 78, 
.mpi^g circui^is configured to define 



85. The communication {system as recited in claim 78, 
wherein the coefficient rampiilg circuit is configured to define 
a portion of a DSL transmitte 



86. A communication system comprising: 

at least two transceivers, each transceiver comprising: 
a decision feedback filter; 
a precoder; 

: assembly, the ramping circuit 



a ramping circui 
assembly comprising : 

an input port 
decision feedback filter tap 



filter of a complimentary transceiver; 



configured to receive at least one 
coefficient from a decision feedback 
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a coefficient ramping circuit configured to 
provide a ramped output for at least one of the tap coefficients 
of the complimentary decision feedback filter, the ramped output 
being varied over time from a first value to a second value, the 
second value being dependent upon the tap coefficient of the 
complimentary decision feedback/ filter ; and 

an output port configured to communicate 
information representative of I the ramped output (s) to the 
precoder. I 

87. The communication sf/stem as recited in claim 86, 
wherein the ramped output is ramped from a value of approximately 
zero to a value approximately /equal to a value of a filter tap 
coefficient. / 

88. The cormunication/jsystem as recited in claim 86, 
wherein the information j^eptyesentative, of the ramped values 
comprises a difference /beuwjleen a present value of a tap 
coefficient of the preto^A and// new value of the tap 
coefficient of the precoder./ 

89. The communication system as recited in claim 86, 
wherein the ramped output iis ramped generally linearly. 

90. The communication system as recited in claim 86, 
wherein the ramped output lis ramped non-linearly . 

91. The communication system as recited in claim 86, 
wherein the ramped outputt is ramped generally exponentially. 

92. The communication system as recited in claim 86, 
wherein the coefficient /ramping circuit is configured to define 
a portion of a receiver/. 
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93. The communication sf/stem as recited in claim 86, 
wherein the coefficient ramping circuit is configured to define 
a portion of a transmitter. 

94. The communication iystem as recited in claim 86, 
wherein the coefficient rampir/g circuit is configured to define 
a portion of a DSL receiver. 

95. The communication (system as recited in claim 86, 
wherein the coefficient rampijng circuit is configured to define 
a portion of a DSL transmitter. 



96. A message receive 
message being stored on ma 
information processed acc 

filtering a recei 
wherein the f eedf or war 
filter taps, including 



by a communication device, the 
e readable media and containing 
infg to the method comprising: 
Lgnal with a feedforward filter, 
er has ya plurality of feedforward 



r.d filter reference tap; and 
wherein the reference tap is positioned proximate a center 
position of the feedforward/ filter. 



97. A message received by a communication device, the 
message being stored on a machine-readable media and containing 
information processed according to the method comprising 
precoding a signal to be transmitted with a precoder, the 
precoder having tap coefficients which are ramped over time from 
a first value to a second value, the second value being dependent 
upon a decision feedback /filter tap coefficient. 



